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(57) Abstract 



A method of operating a solid state image sensor (1) for the acquisition of an image generated by an asynchronous stimulus (S) is 
described in which the sensor is operated in conjuction with at least one detector (4) which detects the said asynchronous stimulus. The 
sensor is regularly reset so as to commence integration from a reset state of the sensor each time a period Tr has elapsed. The output of the 
detector(s) prior to each reset (R) is used to determine whether that reset is inhibited or not, whereby the likelihood of the stimulus being 
corrupted is prevented, or at least substantially reduced. A method is also proposed in which a portion of the sensor array is itself used 
as the detector (4) for detecting the asynchronous stimulus. A solid state image sensor incorporating a reset inhibition control function for 
carrying out the described method is also claimed. 
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CLAIMS 



1. A method of operating a solid state image sensor (1) for 
the acquisition of an image generated by an asynchronous 

5 stimulus (S) , wherein said image sensor is operated in 

conjunction with at least one detector (4) which, directly or 
indirectly, detects the said asynchronous stimulus, said image 
sensor is regularly reset so as to commence integration from a 
reset state of the sensor each time a predetermined period 

10 (Tr) has elapsed, and an output from said at least one 
detector prior to each reset ( R ) is used to determine 
whether that reset is inhibited or not. 

2 . A method according to claim 1 wherein the detector outputs 
15 a detection signal (D) when said asynchronous stimulus (S) is 

detected, and said detection signal (D) is used to trigger a 
reset inhibition control signal (Cr) for inhibiting the 
subsequent reset signal (R' ) . 

20 3 . A method of using a solid state image sensor (1), 

comprising an array of sensing cells, for the acquisition of 
an image generated by an asynchronous stimulus (S) , wherein 
said image sensor is regularly reset so as to commence 
integrating from a reset state of the sensor each time a 

25 predetermined period (Tr) has elapsed, and wherein a portion 
of the array of the sensor (1) is read prior to each said 
reset ( R ) and the value of this read is used to determine 
whether the subsequent reset (R' ) should be inhibited or not. 

30 4 . A method according to claim 3, wherein said portion of the 
array read prior to each reset ( R ) comprises a plurality of 
sensing cells which are spatially distributed throughout the 
array of sensing cells. 
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5. Image capture control apparatus suitable for use with a 
solid state image sensor (1) for the acquisition of an image 
presented to the sensor in response to an asynchronous 

5 stimulus (S) , said apparatus comprising at least one detector 
means (4) formed and arranged for detecting, in use of the 
apparatus, directly or indirectly, a said asynchronous 
stimulus (S) , and reset inhibition control signal output means 
(12) formed and arranged for generating a reset inhibition 

10 control signal in response to detection of said asynchronous 
stimulus (S) and supplying it, directly or indirectly, in use 
of the apparatus, to a reset signal generating means (11) 
operatively coupled to said solid state image sensor, so as to 
inhibit the application of at least one subsequent reset 

15 signal (R' ) to the sensor. 

6. Image capture control apparatus according to claim 5, 
wherein said at least one detector means (4) and said reset 
inhibition control signal output means (12) are provided in a 

20 single device. 

7. Image capture control apparatus according to claim 5 or 
claim 6, wherein said reset inhibition control signal output 
means (12) and said reset signal generating means (11) are 

25 provided together in a single device. 

8. A camera having a solid state image sensor, wherein is 
provided image capture control apparatus according to claim 5, 
claim 6 or claim 7. 
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Novelty (N) Yes: Claims 1-13 

No: Claims 

Inventive step (IS) Yes: Claims 1-13 

No: Claims 

Industrial applicability (I A) Yes: Claims 1 -1 3 

No: Claims 

2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the fornn or contents of the intemalional application have been noted: 
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VIII. Certain observations on the International application 
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Ad section VIII: 

1. Independent claim 1: 

a. The claim fails to properly define (Article 6 PCX) the timings of the different 
temporal events involved in the definition of the subject matter. 

b. The logical condition defined in the passage "in that if said output represents the 
detection of said asynchronous stimulus then the reset is inhibited" is not clear 
(Article 6 PCT) as the output of said detector always "represents the detection of 
said asynchronous stimulus". According to the teachings of the description, it 
appears that the reset is inhibited if at the time of providing a further reset pulse, 
the asynchronous stimulus has been detected (as being active or present) in said 
predetermined period. 

2. Independent claim 7: 

a. In addition to clarity objection (Article 6 PCT) as raised against claim 1 in 
paragraph 1 .a which applies mutatis mutandis to claim 7, this claim does not 
define that the "image sensor is regularly reset so as to commence integration 
from a reset slate of the sensor each time a predetermined period has elapsed" 
which is a feature considered as essential (Article 6 PCT) for carrying out the 
alleged invention. 

Ad section V: 

Reference is made to document D1: US-A-5 422 670 
1. Independent claims: 

a. Notwithstanding the clarity objections raised under section VIII of the present 
report and as far as claims 1 and 7 require clarifications by deriving the necessary 
clarifying teachings from the description, the following conclusions are drawn. 

b. The application relates to the general field of solid state imaging and In particular 
to the methods (independent claims 1 and 3) for controlling the operation of such 
sensor as well as the corresponding apparatus (claims 7 and 1 3). 

c. The closest prior art cited in the international search report is considered to be 
US-A-5 422 670. This document discloses a solid state imager device for imaging 
moving objects at high speed using a solid state sensor having an electronic 
shutter function. In this system, a position detector detecting an object to be 
imaged issues a trigger pulse which in turn generates a shutter pulse. Then, the 
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continuous supply of reset pulses to the sensor is interrupted and only at this 
stage the sensor starts integrating charges. Therefore, no charges are stored in 
the sensor during the charge draining period i.e. when the reset pulses are 
issued. 

d. In contrast present application describes and claims (although improperly -Art-6 
PCT-see section VIII) a method in which the sensor is periodically reset and starts 
integrating immediately after the occurrence of a reset pulse. If the detector (any 
detector in claim 1 , a detector integrated into the sensor in claim 3) detects the 
presence of a asynchronous stimulus in a period beginning after the occurrence of 
the last reset pulse and ending just before issuing a reset pulse, said reset pulse 
is not generated and the sensor continues integrating as long as the 
asynchronous stimulus is detected. This is a different teaching than that of 
document D1 , as. in D1 . the detection of a the presence of an object in the field 
(this being similar to the "asynchronous stimulus") triggers a shutter pulse which 
in turn determines a predetermined integration period. e..g. 9 horizontal periods 
as can be seen in figure 3d of D1. The subject matter of the independent method 
claims is therefore new (Article 33(2) PCT) over D1. 

e. In addition, it is to be noted that the claimed method has a provision for starting an 
integration just after each reset pulse is issued. This allows even the smaller 
events linked to the asynchronous stimulus to be "viewed" by the sensor. This 
cannot be achieved by the sensor of D1 in which the detection triggers the 
integration as, due to inherent delays, extremely short events will not be imaged. It 
is therefore considered that the subject matter of the independent method claims 
also involves an inventive step (Article 33(3) PCT). 

f. Similar considerations apply to the corresponding apparatus independent claims 7 

and 13. 
2. Dependent claims: 

a. The claims dependent on the independent claims define preferred embodiments 
of the alleged invention which are neither described in nor derivable from the cited 
documents. 

Ad section VII: 

a. Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art 
disclosed in the document D1 is not mentioned in the description, nor is this 
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document identified therein (Rule 5.1 (a) (i) (ii)). 
b. Independent claims are not in the two-part form in accordance with Rule 6.3(b) 
PCT. which in the present case would be appropriate, with those features known 
in combination from the prior art (document D1 ) being placed in a preamble (Rule 
6.3(b)(i) PCT) and with the remaining features being included in a characterising 
part (Rule 6.3(b)(ii) PCT). 
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CIAIMS 

L. A mettiod of operating a solid state image sensor (1) for 
the accjuisition of an image preseated to the sensor in 

3 rejsponse to an asynchronous stimulus (S) , wherein said image 
sensor is operated in conjunction with at least one detector 
(4) which, directly or indirectly, detects the said 
asynchronous stimulus, said image sensor is regularly reset so 
as to commence integration from a reset state of the sensor 

10 each time a predetermined period (Tr) has elapsed, and an 

output from said at least one detector prior to each reset (R> 
determines whether that reset is inhibited or not in that' if 
said output represents the detection of said asynchronous 
stimulus then said reset is inhibited. 

15 

2. A method according to claim 1 wherein the detector outputs 
a detection signal (D) when said asynchronous stimulus (S) is 
detected, and said detection signal (D) is used to trigger a 
reset inhibition control signal (Cr) for inhibiting a 
20 subsequent reset signal (R' ) to the sensor. 

3» A method of using a solid state image sensor (1) . 
comprising an array of sensing cells, for the acquisition of 
an image presented to the sensor in response to an 

25 asynchronous stimulus (S) , wherein saJ.d izaage sensor is 
regularly reset so as to commence integrating from a reset 
state of the sensor each time a predetermined period (Tr) has 
elapsed, eaid wherein a portion of the array of the sensor (1) 
is read prior to each said reset (R) and the value of this 

30 read is used to determine whether a subsequent reset {R') 
signal to the sensor should be inhibited or not in that if 
sadd value indicates the occurrence of an asynchronous 
stimulus then said subsequent reset signal (R' ) is inhibited. 

35 4 . A method according to claim 3, wherein said portion of the 
array read prior to each reset ( R ) comprises a plurality of 
sensing cells which axe spatially distributed throughout the 
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array of sensing cells. 

5- A method according to any of claiias 1 to 4 wherein the 
asynchronous stimulus ia the opening of a camera shutter. 

5 

6- A method according to any of clainis 1 to 4 wherein the 
asynchronous stimulus is a flash of light from a lighting 
strobe. 

10 7 . Image capture control apparatus suitable for use ^nrith a 
solid state image sensor (1) for the acquisition of an image 
presented to the sensor in response to an asynchronous 
stimulus (S) , said apparatus comprising at least one detector 
means (4) formed and arranged for detecting, in use of the 

15 apparatus, directly or indirectly^ a said asynchronous 

stimulus (3) , and reset inhibition control signal output means 
(12) formed and arranged for generating a xeset inhibition 
control signal in response to detection of said asynchronous 
stimulus (S) and supplying it, directly or indirectly, in use 

20 of the apparatus, to a reset signal generating means (11)' 

operativ^ely coupled to said solid state image sensor, so as to 
Inhibit the application of at least one subsecjuent reset 
signal (R' ) to tlie sensor. 

25 8. Image capture control apparatus according to claim 5, 
wherein said at least one detector means (4) and said reset 
inhibition control signal output means (12) are provided in a 
single device. 

30 9. Image capture control apparatus according to claim 5 or 
claim 6, wherein said reset inhibition control signal output 
means (12) and said reset signal generating means (11) are 
provided together in a single device. 

35 10. Image capture control apparatus according to any of 

claims 7 to 9 wherein the detector is formed and arranged for 
detecting the opening of a camera shutter. 



POOl'SOPC 



-13- 



11. Imags capture control apparatus according to any of 
claims 7 to 9 whersin tlie detector is formed and arranged for 
detecting a flasb of liglit from a ligTiting strobe. 



provided image capture control apparatus according to any. of 
claims 7 to 11. 

10 13* Image capture control apparatus suitable for use with a 
solid state image sensor CI) for the acquisition of an imige 
presented the sensor in response to an asynchronous 
stimulus (S) . said apparatus comprising at least one detector 
means (4) formed and arranged for detecting , in use of the 

15 apparatus, directly or indirectly, a said asynchronous 
stimulus (S) , and reset signal generating means (11) 
operatively coupled to said solid state image sensor for 
regularly resetting the image sensor , in use of the apparatus, 
so that the sensor commences integrating from a reset state 

20 thereof each time a predetermined period (Tr) has elapsed, 
reset inhibition control signal output means (12) formed and 
arranged for generating a. reset inhibition control signal in 
response to detection of said asynchronous stimulus (S) and 
supplying it/ directly or indirectly, in use of the apparatus, 

25 to said reset signal generating means, so as to Inhibit the 
application of at least one suibseciuent reset signal (R' ) to 
the sensor. 



12, A camera having a solid state image sensor, wherein is 





0XTENT COOPERATION TREAT 

PCT 



INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 



Applicant's or agent's file reference 
SK/P09150PC 


PQP FURTHER ®®® Notification of Transmittal of International Search Report 

(Form PCT/ISA/220) as well as, where applicable, item 5 below. 

ACTION 


International application No. 

PCT/GB 99/01365 


International filing date (day/month/year) 

30/04/1999 


(Earliest) Priority Date (day/month/year) 

01/05/1998 


Applicant 

VLSI Vision Limited et al . 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 2 sheets. 

pr| It is also accompanied by a copy of each prior art document cited in this report. 



Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 
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